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Melting Point: M (Element), |M] (Oxide) 
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Fig. 4.2 Standard Free Energy of Formation of Metal Oxide 
C. J. Osborn, J. Met., 2, 600 (1950). 



2 



2007 06/11 12:13 FAX 03 5228 6515 



TAKAISHI AND ASSOCIATES -> BROWDY 



©008/018 



HANDBOOK OF CHEMISTRY, Applied Section, Revised 3 rd Edition 

Date of Publication of the 4th Press: August 15, 1980 
Editor: T he Chemical Society of Japan 
Publisher: MARUZEN KABUSHIKI K A ISM A 



3 



2007 06/11 12:13 FAX 03 5228 6515 



TAKAI SHI AND ASSOCIATES -» BROWDY 



©009/018 



jt Wm m 

isji m 



2007 06/11 12:1 3 FAX 03 5228 6515 



TAKAISIII AND ASSOCIATES -> BROWDY 



1010/018 



4.2 m m X 



co ^fc 



%XSTt 1 600 w C.R±.<OjBBU£»tJ«ii(fti- 5 i. 

Nb 2 O fi + 5 NbC=7Nb-l-5 CO 

cDJKfG^fc \cm c. & , U ?--*b$£#2 a fz ;l. f J#£t 

t& £r£if-£r tai^ny tc3c«> a it n wr & ^ v\ t# 6 ftfc 
* 7ir. u^icd/k^^ * nr ^ 5 cd o 5 t? a a © 
-c, £ e» tc£t-( fc -r y % ffifltta > L TJSfclft©^ 

fi * »y> $ * a e <d mm & ft* 5 * 4 . i> -> 

T, *4i#M© 3&$ftfj m ibTti^'i*) Iff * u < ; I \ 
Hi) &MM7t mm^M^Xt < K^fc/aftfttfj* 

t ^fi>»«x»?flBMfc 3 titz on. * f; f sfeM ia - T 

7c3W t u t m<oi&m % fli 1 > % ;j t * 5 . * k , fit 

i&CDlSSE, Ifl, ;<jc^, ^^<c t* (OmKh^Wm^ EUX 

i m * &m&7t* * £ ^ mm * cms* # ^ k^t^$, 

i: M:, £ >, EStS-ft s? A ^ ■- 9 ^ (DMjt , izg 

t*fc ft o 1/ > T ^ CD JR^JTG £D A <?" ^3tK»T CD % ^ * o 1 1 o 
r t ^S~e ^ * . C a> A G = * SO 5 \C S±, }13 4 . 1 (a) , <b) , 111 




200 400 600 800 1000 1 200 I 400 1 600 1 BOO 2 000 2 200 

is. sat] 

Hit a : M (tt^), ^} (^ffc^) 

,w : b (tdir). id mitm 
■ s (7c«). (n (tibial) 

ra 4 . 2 M^ti <DWM£.mm rn - ^ ^ * - 

C. J. Osborn, J. fcf«t., 2, 600 (i960). 



4 . 2 CD <t o a\ t&%3<Dm m&f)% & Ei3 ^ ^ ^' ™ £ SUIT i CD 
^ * fl-3 ^ 4 CD A^ffiW T? * £ . 

1/2 Ti (s) H-CI 2 ( g ) 1/2 TiCl 4 (f?) (1) 
ic^ U, 1 000°C TMA AC°%-67 k cal/mol- Cl 2 4 .1 
(a) *>^^E^!TX^n>S. — ^ 

Mg (I) I CU (g) — - MgClj (!) (2) 
I^UT, 1 000 U C T'l±ffl 4.1 (b) t>h AG°% -108 fccal/ 
moI-Cl 2 
(2>-(l)*^, 

1/2 TiCl 4 (g) +Mg {1} — Ti (s) +MgCl z {]} 
UX AG a — 41 kcal »m h ft % . 
A G° = - ii7^1n /C F T% CCDJ#^, Mg(l), MgCl a (l).Ti (s) 

w?-r-* x mm % n -r t $ , a t^x i -e * a «> 

AG S = itrin K P = -4.57 T log (l/P TS ci 4 1/2 ) 

-4.57 riog P T ia 4 I/2 =-4lX10 3 

IogP TiC > 4 = -14, P Tj Cl, = 10 " U atm 

*sfii- 6 n a . -r ^ ti h , mtr^tB tc msa& ^ tt. t a, e %± 

-H»»C|i, ill 4.1 (a), (b), [534.2 ^cX, 4b^CD|g 
a F,e ^ *ji>¥- fiH^Ji K&Z $m X, AG" ©flt*5_h 
-6" f£ * * ^fep-il'-^^ ^3stcT 4ci £>~c & % . 

C CD J; 9 EC, A Z, \ ©^J!SaS7CCD nf fift^f t 0 > T 
^ CD JyJScD AG" 5? JfHi l> TT ftT ^ m CD ^ O t } Z> C t 
MX % & A s U^^ic £ CD J: 9 ^r-^M * JB i ^ o -< ^ A> tc: o ■» 
-1 Xti, (1) jg^CD^^Ct, (2) ^jgJ5*JSi^fe* 
} o < % E, (3) »fi<K<D ^tDjb^^na C £, 

| (4) ^T&^r^tC ^TT'^ ^fc^fel*^^^ ^ ^ 

L/^-r^ct, (5) Ks^^ww^ct, 

| t f- "j »> A , )] A-- U V A , T ^ ? — r > A ^ tb If £ 

J tt***, nmytrnvmrn mm, -?v\m, m\m) 

■ & tsh, v y^'^fi, 7' yu ? — -7 A j^J^-^^S. -7 

I ^ -fb^cD^-^ ti a- is <■> a x, ~v*><y 

; r- v y * •> a * s^j aoo°c xmm i* x mm o t *s & , 

I a 4.Eaffi-fb3 t *' > i. cdJxJS>!)S*3 ^ t©T?, r. r. 

1 >*«t/sL, fcmte&f&^<&A*&mz-\W»-> x&m 

] fimffls, oimcx^7 ^tk^r9 ><Z>7 y ■> vfrj&ffi, 
£ n, w t. ^ 7' -T C A CD * S St^T 4 . ^ CD ^ CD Jx 



2007 06/11 12:14 FAX 03 5228 6515 TAKAISHI AND ASSOCIATES -* BROWDY B 011/018 



jj&mnssm e mnm. fern is, ooo h 

m m 55 ^ 3 B 1G H §g :?r 
..Jain .60 .^,8 M .15. .a ... m AM M. Xr 



©i?)80 m * 1a 0 ^: 4b ^ 

^ «■ m m 



m n m m . -St t± 

w mm '& i os ®.®m#<&: k a -&ffi—T a 3 o ja- 



mas mwwm^&t± ■ »j oiu^?± giMit - « t*:*&?± 

ISBN 4 - G 2 1 - 0 2 4 3 1 -0 C 3 0 4 3 



